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September 14, 1999 T T
Office of Special Nutritionals (HFS-450)
Center for Food Safety and Applied Nutrition
Food and Drug Administration
200 C St., S.W.
Washington, DC 20204
Dear Sir or Madam:
This notification is being filed pursuant to section 403(r)(6) of the Federal Food, Drug and
Cosmetic Act (“FFDCA”), 21 U.S.C. § 343(r)(6), and in accordance with the requirements of 21
C.F.R. § 101.93. China Shanxi ZhengZhong Group Co., Ltd., 130 Shuangta West Street
(Jinguang Building), Taiyuan, Shanxi 030012, China, plans to market a dietary supplement
bearing the following statements on the label and/or in the labeling:
Name of supplement: Chinese Joint Complex
Dietary ingredients: Phellodendron Bark (Huang-Bai)
Prunus armeniaca (seed)
Stemona sessilfolia (root)
Job’s Tears (seed)
Pinellia (Ban-Xia) (thizome)
Forsythia (Lian-Qiao) (fruit)
Stephania Root (Fang-Ji)
Tetrapanax papyriferus (medulla)
Siegesbeckia glabrescens (herb)
Shrubby Sophora (Ku-Shen) (root)

Tripterygium wilfordii (root)

Glycyrrhiza glabra (root)
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Structure/function

statements: 1. For joint health—This statement is the subject of Chinese
Joint Complex, and the Chinese Joint Complex ingredients
Job’s Tears (seed), Stephania Root (Fang-Ji), Siegesbeckia
glabrescens (herb), and Tripterygium wilfordii (root).

2. Helps maintain healthy, mobile joint function and
connective tissue health—This statement is the subject of
Chinese Joint Complex, and the Chinese Joint Complex
ingredients Job’s Tears (seed), Stephania Root (Fang-Ji),
Siegesbeckia glabrescens (herb), and Tripterygium
wilfordii (root).

3. Promotes joint flexibility—This statement is the subject
of Chinese Joint Complex, and the Chinese Joint Complex
ingredients Job’s Tears (seed), Stephania Root (Fang-Ji),
Siegesbeckia glabrescens (herb), and Tripterygium
wilfordii (root).

4. Controls swelling— This statement is the subject of
Chinese Joint Complex, and the Chinese Joint Complex
ingredients Job’s Tears (seed), Stephania Root (Fang-Ji),
Forsythia (Lian-Qiao) (fruit), Tetrapanax papyriferus
(medulla), Glycyrrhiza glabra (root), and Tripterygium
wilfordii (root).

Please send any correspondence concerning this notification to our counsel in the United States
at the following address:

Kathleen M. Sanzo

Morgan, Lewis & Bockius LLC
1800 M Street, N.W.
Washington, D.C. 20036

Summary of Substantiation:

The claims “for joint health,” “helps maintain healthy, mobile joint function and connective
tissue health,” “promotes joint flexibility,” and “controls swelling” for Chinese Joint Complex,
are based on, and supported by, reference to authoritative scientific literature and the long
marketing history for Chinese Joint Complex in the People’s Republic of China.



The Pharmacopoeia of the People’s Republic of China, which is approved by the Ministry of
Public Health of the People’s Republic of China, states the following actions and indications for

the component ingredients of Chinese Joint Complex (see attached):

Job’s Tears (seed) (listed as semen coicis): Action—to alleviate arthritis; Indications—
arthritis with contracture of joints;

Stephania Root (Fang-Ji) (listed as radix stephaniae tetrandrae): Action—to relieve
rheumatic conditions; Indications—edema with rheumatic arthritis;

Siegesbeckia glabrescens (herb) (listed as herba siegesbeckiae): Action—to relieve
rheumatic conditions, to improve the motility of joints, etc.; Indications—rheumatic
arthralgia with aching and weakness of the loins and knees, and numbness of the limbs;

In addition, The Pharmacology of Chinese Herbs, Second Edition, a highly regarded resource for
scientists interested in herbal medicine, states the following actions and indications for the
component ingredients of Chinese Joint Complex (seg attached):

Stephania Root (Fang-Ji): Actions—anti-inflammatory and anti-hypersensitivity;

- Therapeutic Uses—in the treatment of arthritis;

Glycyrrhiza glabra (root): Actioﬂsé—érifi-iriﬂé.mmation;

Forsythia (Lian-Qiao) (fruit) (listed as fructus forsythiae): Action—anti-inflammatory
properties; - :

Tripterygium wilfordii (root): Actions—anti-inflammatory effect, inhibits proliferation
of peripheral blood mononuclear cells of theumatic arthritis patients, improvement of
stiffness, walking, and hand grasping strength, and reduction of inflammation index;

Siegesbeckia glabrescens (herb): Uses—arthritis and rheumatism; and

Job’s Tears (seed) (listed as Coix lacryma-jobi L.): Uses—antirheumatic, arthritis, and
inflammation.

The findings of numerous iz vitro, animal, and human studies involving the Chinese Joint
Complex ingredients also support the above claims:



Forsythia (Lian-Qiao) (fruit) (also referred to as Forsythia suspensa Vahl) has
demonstrated an anti-inflammatory effect in mice;Y

Job’s Tears (seed) (also referred to as Coix lachryma-jobi var.) has demonstrated an anti-
inflammatory effect in rats;¥

Stephania Root (Fang-Ji) (also referred to as Stephania tetrandrae S. Moore) has
demonstrated an anti-inflammatory effect in rats;¥

Tetrapanax papyriferus (medulla) (also referred to as Tetrapanax papyriferum) has
demonstrated an anti-inflammatory effect in rats;¥ and

Ozaki Y et. al., Antiinflammatory Effect of Forsythia Suspensa Vahl and Its Active
Fraction, BIOL-PHARM-BULL Aug; 20(8): 861-4 (1997).

Otsuka H et. al., Anti-inflammatory Activity of Benzoxazinoids From Roots of Coix
Lachryma-jobi Var. Ma-yeun, ] NAT PROD Jan-Feb; 51(1): 74-9 (1988).

Kobayashi S. et. al., Inhibitory Effects of Tetrandrine on Angiogenesis in
Adjuvant-induced Chronic Inflammation and Tube Formation of Vascular Endothelial
Cells, BIOL PHARM BULL Apr;21(4):346-9 (1998).

Sugishita E. et. al., Studies on the Mechanism of Anti-inflammatory Activities of
Papyriogenin A and Papyriogenin C, ] PHARMACOBIODYN May;6(5):287-94 (1983);
Sugishita E. et. al., Structure-activity Studies of Some Oleanane Triterpenoid Glycosides
and Their Related Compounds From the Leaves of Tetrapanax Papyriferum on
Anti-inflammatory Activities, ] PHARMACOBIODYN Jun;5(6):379-87 (1982).
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Tripterygium wilfordii (root) has demonstrated through numerous in vitro,¥ animal, and
human? studies to be an effective treatment for rheumatoid arthritis and its symptoms.

In addition, Chinese Joint Complex has been used by over 100,000 individuals and for over 20
years in China for the improvement of joint health, maintenance of healthy, mobile joint function
and connective tissue health, and control of swelling.

Therefore, the proposed claims “for joint health,” “helps maintain healthy, mobile joint function
and connective tissue health,” “promotes joint flexibility,” and “controls swelling” are proper and
supportable for Chinese Joint Complex.

Chou CT et. al., The Inhibitory Effect of Common Traditional Anti-Rheumatic Herb
Formulas on Prostaglandin E and Interleukin 2 In Vitro: A Comparative Study With
Tripterygium Wilfordii, } ETHNOPHARMACOL Sep;62(2):167-71 (1998).

See e.g., Asano K. et. al., Suppressive Effects of Tripterygium Wilfordii Hook F., A
Traditional Chinese Medicine, On Collagen Arthritis In Mice, IMMUNOPHARMACOLOGY
May; 39(2): 117-26 (1998); Gu WZ et. al., Inhibition of Type II Collagen-Induced
Arthritis In Rats By Triptolide, INT ] IMMUNOPHARMACOL Aug;20(8):389-400 (1998);
Ren L. et. al., The Effects of Tripterygium Wilfordii Extract on Adjuvant Arthritis in Rats,
FUKUOKA-IGAKU-ZASSHI Jan; 86(1): 6-11 (1995); Gu WZ et. al., Inhibition of Type II
Collagen Induced Arthritis In Mice By An Immunosuppressive Extract of Tripterygium
Wilfordii Hook F., J-RHEUMATOL May; 19(5): 682-8 (1992),

See e.g., Tao XL et. al., A Prospective, Controlled, Double-blind, Cross-over Study of
Tripterygium Wilfordii Hook F in Treatment of Rheumatoid Arthritis, MED-J-ENGL May;
102(5): 327-32 (1989); Zeng X et. al., The Effects Of A Single Active Ingredient (T4) Of
Tripterygium Wilfordii Hook On The Production Of Tumor Necrosis Factor By The
Peripheral Blood Mononuclear Cells And Synovium Cells Of Rheumatoid Arthritis
Patients, CHUNG Kuo 1 HSUEH K0 HSUEH YUAN HSUEH PAO Apr;18(2):138-42 (1996); Li
RL et. al., Clinical and experimental study on sustained release tablet of Tripterygium
wilfordii in treating rheumatoid arthritis, CHUNG KUO CHUNG HsI I CHIEH HO TsA CHIH
Jan;16(1):10-3 (1996); QP et. al., Effects of Tripchlorolide (T4) of Tripterygium Wilfordii
Hook on the Production of Prostaglandin E2 by Synovial Cells of Rheumatoid Arthritis,
Y AO-HSUEH-HSUEH-PAO 29(10): 790-2 (1994); Ye WH, Mechanism of Treating
Rheumatoid Arthritis With Polyglycosides of Tripterygium Wilfordii Hook (T II). II1.
Study on Inhibitory Effect of T Il on In Vitro Ig Secreted by Peripheral Blood
Mononuclear Cells From Normal Controls and RA Patients,
CHUNG-KUO-I-HSUEH-KO-HSUEH-YUAN-HSUEH-PAO Jun; 12(3): 217-22 (1990); Tao
XL, Mechanism of Treating Rheumatoid Arthritis With Tripterygium Wilfordii Hook. I1.
Effect on PGE2 Secretion, CHUNG-KUO-I-HSUEH-KO-HSUEH-Y UAN-HSUEH-PAO Feb;
11(1): 36-40 (1989).



The undersigned cextifies fhat the information presented and contained in this notification is
complete and accurate, snd that China Shanxi ZhengZhong Group Co., Ltd. bas substantistion
that each structure/fimction statement is truthful and not misleading.

‘Sincerely,

Yueming Shi
President, Chi

Attachments
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212  Semen Celosiae

der reflux for 15 minutes. Allow to cool, transfer t{ a
spagator. Separate the chloroform layer and shake with 10
m\ of sodium hydroxide TS, allow to stand; a red colqur is
produced in aqueous layer. If a browa colour is prodnced,
~2 drops of hydrogen peroxide TS to the separated
layer and heat for 4 minutes in a water bath, a red
colour i%, produced.

(2) Macexate 1 g of the powder with 10 ml of methanol for
1 hour, flitsr, evaporate the filtrate to dryness, dissolve the
residue with\l0 ml of water,add 1 ml of hydroc?oric acid,

heat on a watgr bath for 30 minutes, cool immediately, ex-
tracted with two quantities, each of 20 ml, of gther, com-
bined the test sdlution, evaporate to dryness, dissolve the
residue with 1 ml of chloroform as the test golution. Dis-
solve emodin and &hrysophanol CRS with ethanol to pro-
duce a solution containing each of 1 mg per njl as the refer-
ences solution. Carry\out the method for thin layer chro-
matography(Appendi&%I B), using silica g¢! H containing

sodium carboxymethyldellulose as the coatigg substance and
petroleum ether (30~ 6Q'C )-ethyl formatefformic acid(15:
5:1)as the mobile phase\ After developing and removal of
the plate, dry it in air, gxaminze unde ultra-violet light
(365 nm). The orange flur the chromatogram
obtained with the test soldtion correspond in positon and
colour to the spots in the chromatogram obtained with the
reference solution. The spots turn to rgd on exposure to am-
monia vapour.

Processing  Semen Cassiae
wash clean and dry. Break into

Semen Cassiae (stir-fried) Stir-fyy the clean Semen Cassi-
ae as described under the met for simple stir-frying
(Appendix I D) until slightly sceited. Break into pieces
before use.

linfinate foreign matter,
igtes before use.

Action To remove heat fro
sight, and to relax bowels.

ver, to improve eye-

Indications Inflammation ¢f the eye With pain, photopho-
bia and lacrimination; hegdache, dizzikess, blurred vision
and constipation.

Usage and dosage 9~15¢g.

Storage Preserve in a/dry place.

Semen Celosiae

plant is cit up or the infructescence is picked up
in autumh when the fruit is ripe, dried in the sun,

Description Oblate, a few rounded-reniform, 1~1.5 mm
eter. Externally black or reddish-black, lustrous,
someflvhat raised at middle, with a hilum on the {lightly

etion To remove heat from the liver, and to cleaj the
ye of corneal opacity.

f dications Redness of the eye and dizziness due to extes-
!sive heat or fire in the liver; nebula with blurred vision.

Usage and dosage 915 g.

orage Preserve in a dry place.

Semen Citri Reticulatae

(¥5%%\, Juhe)

Tangerine Seed

Tangerine Seed is the dried ripe/seed of Citrus
reticulata Blapnco and its other/cultivats ( Fam.
Rutaceae). The drug is collected after the fruit
ripened, washed clean, and drjed in the sun.

Description  Slightly kvoid, 8 ~12/mm long, 4 ~6 mm in
diameter. Externally pgle yellowigh-white or pale greyish-
white, smoothy, with raphe line/on one side, one end ob-
tuse-rounded and the othex end facuminate and small stalk-
shaped. Testa thin, tenacio\s; endotesta thin, pale brown,
cotyledons 2, yellowish-greeh/ oily. Odour, slight; taste,
bitter.

Identification Transverse sgctioh: Epidermal cells of testa
consisting of rows of mucilage cell§, with 1 row of palisade-
arranged sclerenchymatopis cells upderneath, outer walls
even or with a tail-like cbnvex at thy upper end, cell walls
lignified, pitted and unéven in thickness; cells of* pigment
layer containing orangg-yellow or yelloyish-brown contents
and prisms of calcium/oxalate, 7~ 16 Iy in diameter. En-
dosperm cells 3~4 rpws, some cell walls\beaded, contain-
ing oil droplets. Cotyledon cells containing, fine clusters or
prisms of calcium pxalate, oil droplets and {osette crystals
of hesperidin.

Processing  Senfen Citri Reticulatae  ElimiNate foreign
matter, wash cfean and dry. Break into pieces defore use.

Semen Citri Rleticulatae (processed with salt)  S¥r-fry the
clean Semey Citri Reticulatae as described under the
method for Atir-frying with salt (Appendix I D) to\dryness
and break Anto pieces before use.

Action o regulate the flow of gi, cause subsidendg of
nodulatibén, and relieve pain.

Indicafons Hernia; painful swelling of the testis; mastiis
with formation of painful nodules.

Usage and dosage 3~9 g.

Stbrage Preserve in a dry place, protected from mould and
ghoth.

(ETX{=, Yiyiren)

Coix Seed

Coix Seed is the dried ripe kernel of Coix lacry-
majobi L. var. ma-yuen (Roman.) Stapf (Fam.
Gramineae). The plant is collected in autumn
when the fruit is ripe and dried in the sun. The
fruit is picked up, dried in the sun, and the ker-
nel is separated from the shell, yellowish-brown
coat, and foreign matter.

Description Broad ovoid or elongated-elliptical, 4 ~8 mm

long, 3—6 mm wide. Externally milky white, smooth, oc-
casionally with yellowish-brown testa. One end qbtusely




- “'the. residue at 100C for!1. hour,

Semen Euphorbiae 213

rounded, the other end relatively broad and slightly dented
with 1 pale brown dotted hilum. Dorsal surface rounded
and protruding; ventral surface having 1 relatively broad
and deep longitudinal furrow. Texture hard, fracture white
and starchy. Odour, slight; taste, slightly sweet.

Identification Powder: Whitish. Starch granules numer-
ous. simple granule subrounded or polyhedral, 2~20 pm in
diameter, hilum stellate; compound granules seldom visi-
ple. usually consisting of 2~ 3 components. On adding io-
dine TS, the starch showing a brownish-red colour.

Processing Semen Coicis Eliminate foreign matter.

Semen Coicis (stir-fried)  Stir-fry the clean Semen Coicis
as described under the method for stir-frying with bran
(Appendix I D) until a pale yellow colour is produced.

Action To invigorate the spleen function and promote di-
uresis, to alleviate arthritis, to arrest diarrhea, to remove
heat and facilitate the drainage of pus.

[ndications Edema, oliguria; arthritis with contracture of
joints; diarrhea due to diminished function of the spleen;
lung abscess, appendicitis; verruca plana.

Usage and dosage 930 g.

Storage Preserve in a ventilated and dry place, protected
from moth.

-Semen Crotonis Pulveratum
(BE 35, Badoushuang)

Defatted Croton Seed Powder

Defatted Croton Seed Powder is a processed pro-
duct of Croton Seed.

Processing Treat the clean Croton Seed as described upfier
the method for frost-like powder (Appendix 1 D),
verize the seed and determine its content of fatty
sufficient starch to make the fatty oil content in ¢
with the requirement and mix well.

Description A pale yellow,
size, oily in appearance.

lax powder, h

fdentification Complies with the testy’for Identification
described under Fructus Crotonis.

of the powder, accu-
tractor with 100 ml of
atty oil. Transfer the ex-
ied to constant weight, re-
rature on a water bath. Dry
cool,

Assay Heat under reflux about 5
rately weighed, in a Soxhlet's
ether for 6 ~8 hours to exhaus
tract to the evaporating dish
move the ether at a low tem

accurately. - .
It contains 18% ~20% of fatty oil.

Action To cause drastfib purgation, to relieve edema, and
to soothe the throat. ;

Indications Constipation and indigestion due to accumula-
tion of cold; ascited and edema with oliguria and constipa-
tion; inflammatiqﬁ of the throat.

Usage and dosag/, 0.1~0.3 g; mostly used for making pills
or powder. / :

Precaution Contramdxcated in pregnany.
with Semen, #harbmdxs

Storage * Preserve in a cool and dry place

Incompatible

~Semen Cuscutae

and weigh

(FH 225, Tusizi)

is co ected in autumn when the fruit '.

Processing
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Ext nally browmsh-yellow, roken and slightly aromatic.

ucilage is produced on théysurface after macerating the
rocessed Semen Cuscutae in an appropriate quantity of
boiling water. A yellow to dark\ brown curved and rotary
embryo is revealed after boiling.

Action To arrest seminal discharke and abnormal urina-
tion, prevent abortion, improve eyegight and relieve diar-
rhea by replenishing and tonifying th¢ liver and the kid-
ney.

Indications Impotence, seminal emisjon, dripping of
urine after urination, enuresis, frequent Ugination, aching
and weakness of the loins and knees, blurred vision and tin-
nitus; threatened abortion due to hypofunctidp of the kid-
ney; diarrhea due to hypofunction of the splgen and the
kidney ; external use for vitiligo.

Usage and dosage 6—12 g, appropriate quantity for exter-
nal use.

Storage Preserve in a ventilated and dry place.

Semen Ehphorbiae
(F£F, Qianjinzi)

Caper Euphorbia Seed

Caper Euphorbia Seed is the dried ripe seed of E-
uphorbia lathyris L. (Fam. Euphorbiaceae). The
drug is collected in summer and autumn when the
fruit is ripe, removed from foreign matter, and
dried.

Description Ellipsoidal or ovoid, about 5 mm long, 4 mm
in diameter. Externally greyish-brown, with irregular
reticulated wrinkles, greyish-black in the dents of reti-
culated pits, forming fine spots. A longitudinally furrowed
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several to more than 10 layers of cells. Cortex narrow.
Sieve tube groups of phloem distinct. Cambium in a ring.
Xylem well developed, medullar rays broad. more than 10
cells wide. Parenchymatous cells containing sand crystals of
calcium oxaldte, mainly in ray cells..

(2) Macerate of the powder in 10 ml of dehydrated
cthanol for 15 mibygtes and filter. Examine 2 ml of the fil-
(rate under an ultra-wjolet light (365 nm); a brilliant blue
and slight purple fluoresgence is shown.

than 5.0% (Appendix [X K).

processing Eliminate foreign
thoroughly, cut into thick piece:

Acid—irisoluble ash Not mo

atter, wash clean, soften
and dry.

action To relieve fever in deficienc\conditions.

Indications Fever due to deficiency o
fever, fever in infantile malnutrition.

in, consumptive

Usage and dosage 3~9 g.
Storage Preserve in a ventilated dry place, protectdd from
moth.

Radix Stemonae

(B3R, Baibu)

Stemona Root .

Stemona Root is the dried root tuber of Stemona
sessilifolia (Miq.) Miq., Stemona japonica (BL.)
Miq. or Stemona tuberosa Lour. (Fam. Ste-
monaceae). The drug is collected in summer and
autumn, removed from rootlet, washed cleaq,
treated with boiling water for a moment/or
steamed until the centre of the cut surface $ de-
void of a white core, and dried in the sun

Description  Root of Stemona sessilifolia  Fusfform, the
upper end relatively slender, shrunken and cyfved, 5~12
cm long, 0.5~ 1 cm in diameter, Externdily yellowish-
white or pale brownish-yellow, with irreglar longitudinal
deep furrows, and occasionally transverse wrinkles. Tex-
ture fragile, easily broken, fracture evei, horny, pale yel-
lowish-brown or yellowish-white, b broad, stele com-
pressed. Odour, slight; taste, sweet/and bitter.

" Root of Stomona japonica Two ghds slightly thinned, ex-
ternally mostly with irregular I
verse wrinkis.

Root of Stemona tuberosa / Long fusiform or long slat-
shaped, 8~24 cm long, 0,8~2 cm in diameter. Externally
yellowish-brown to greyigh-brown, with shallow longitudi-
nal wrinkles or irregdlar longitudinal furrows. Texture
compact, fracture ygllowish-white or dark brown, stele

large, pith whitish
Identification (})) Transverse section:

sessilifolia Velamen of 3 ~ 4 layers of

ith a few non-lignified fibres in the inner side of
phloe bundles; xylem bundles with 2~5 vessels, xylem fi-
brey and tracheids, vessels subpolygonal, 48 um in diame-
ter, radially, occasionally penetrating into the pith. A few
smali fibres scattered in pith. '

Root of Stemona japonica Velamen of 3 ~ 6 layers of

bundles 19 ~ 27, respectively, arranged altena- -

cells. Phioem fibres lignified. Vessels up to 184 um in dj
ameter, radially, usually penetrating into pith, arrangeg/in
2~3 whorls.

Root of Stemona tuberosa  Velamen of 3 layers gf cells,
walls without fine striations, the inner walls of/the inner
layers heavily thickened. Fibres scattered in thé outer part
of cortex, subsquare, with slightly lignified walls. In stele,
phloem bundles 36 ~40. Vessels in xylem blindles rounded-
polygonal, up to 107 pm in diameter. ¥he inner sides of
xylem bundles linked up with xylem fibres and slightly ligni-
fied parenchymatous cells into a rings

(2) Heat under refulux 5 g of th¢ powder with 50 ml of
70% ethanol for 1 hour, filter, gbaporate the filtrate to re-
move ethanol. To the residu¢/add concentrated ammonia
TS, adjust to pH 10~11, expract with 5 ml of chloroform.
Evaporate the chloroform golution to dryness, dissolve the
residue in 5 mi of 1% hydrochloric acid solution and filter.
Separate the filtrate in#o two portions. To one protion add
1 drop of potassiumy’ iodobismuthaste TS, an orange-red
precipitate is prody€ed; to another portion add 1 drop of
silicotungstic acid TS, a milky-white precipitate is
produced.

Extractives Carry out the hot extraction method described
under the Mdetermination of water-soluble extractives (Ap-
dendix ¥ A), not less than 50.0%.

Prodegéing Radix Stemonge Eliminate foreign matter,
wasll lean, soften thoroughly, cut into thick slices, and
dry.

JecurringMp irregular thick slices or irregular slat-shaped
oblique slicedy externally greyish-white or brownish-yellow,
deep wrinkled\longitudinally; cut surface greyish-white,
pale yeilowish-biqwn or yellowish-white, horny; bark rela-
tively thick, stele qompressed. Texture flexible and soft.
Odour slight; taste sweet and bitter.

Radix Stemonae (Stir-fried with honey) Stir-fry the slices
of Radix Stemonae as deSgribed under the method for stir-
frying with honey (Appendig [I D) until it is not sticky to
fingers, using 12.5 kg of refingd honey for 100 kg of Radix
Stemonae.

The form similar to the slice of Radix Stemonae, but exter-
nally brownish-yellow or brown, Wjth less burnt specks,
slightly sticky. Taste sweet.

Action To moisten the lung and relieve spugh, and to kill
insects and worms.

Radix Stemonae (Stir-fried with honey) ToNpoisten the

lung and relieve cough.

Indications Acute and chronic cough, cough in phthisis,
whooping cough; external use: for pediculosis capitis,
pediculosis corporis, oxyruiasis , pudendal itching.

Radix Stemonae (Stir-fried with honey)

Usage and dosage 3~ 9 g; for external use, appropriate
quantity to be decocted with water or infused in wine.

cough in phthisis

Storage Preserve in a ventilated dry place, protected from
moisture.

Radix Stephanii Tetrandrac. -
(pﬁaa Faﬂgﬁ)

Fourstamen Stephania Root

Fourstamen Stephania Root is the dried root of
Stephania tetrandria S. Moore (Fam. Menisper-




174 Radix Tinosporae

maceae ). The drug is collected in autumn,
washed clean, removed from the outer coarse
bark, half-dried in the sun, cut into section; the
large one is cut longitudinally; and dried.

Description  Irregularly cylindrical, semi-cylindrical or
lump-shaped, mostly tortuous, 5~10 cm long, 1~5cm in
diameter. Externally greyish-yellow, usually exhibiting
deeply depresessed transverse grooves and appearing as
knotty-knobby at the curved part. Texture heavy and com-
pact, fracture even, greyish-white, starchy, sparsely.
Odour, slight; taste, bitter.

Identification (1) Transverse section: Remaining cork
sometimes visible. Cortex scattered with stone cells groups,
usually arranged tagentially. Phioem relatively broad.
Cambium in a ring. The greater part occupied by xylem,
rays wide; vessels rare, radially arranged, accompanied by
wood fibres. Parenchymatous cells filled with starch gran-
ules and a few minute rod-shaped crystals of calcium ox-
alate.

(2) Heat about 2 g of the powder with 20 ml of sulfuric
acid solution (0.5 mol/L) for 10 minutes and filter, adjust
the filtrate to pH 9 by adding ammonia TS, tranfer to a
separator and extract with 25 ml of benzene. Evaporate 5
ml of benzene extract to dryness and add several drops of
molybdo-sulfuric acid TS to the residue, a violet colour is
produced which gradually becomes a green to dirty green
colour and deepens on standing.

(3) Heat under reflux 1 g of the powder with 15 ml of
ethanol for 1 hour, cool, filter and evaporate the filtrate to
dryness. Dissolve the residue in 5 ml of ethanol as the test
solution. Dissolve tetrandrine CRS and fangchinoline CRS
in chloroform to produce a mixture containing 1 mg of each
per ml as the reference solution. Carry out the method for
thin layer chromatography (Appendix VI B), using silica
gel G as the coating substance and chlorofrom-acetone-
methanol (6:1:1) as the mobile phase. Apply separately to
the plate 5 pl of each of the two solutions. After develop-
ing and removal of the plate, dry it in air, and spray with
dilute potassium iodobismuthate TS. The spots due to te-
trandrine and fangchinoline in the chromatogram obtianed
with the test solution correspond in position and colour with
the spots in the chromatogram obtianed with the reference
solution.

Assay Weigh accurately about 1 g of the powder (through
No.3 sieve), previously dried at 80°C for 4 hours, to a Soxh-
let’s extractor, add 6 drops of concentrated ammonia solu-
tion, stand for 1 hour, then add a guantity of chloroform
and heat under reflux on a water bath for about 6 hours.
After recovering of chloroform on a water bath, cool and
disssolve the residue in absolute ethanol, transfer to a 2 ml
volumetric flask, add absolute ethanol to volumn, mix well
as the test solution. Dissolve tetrandrine CRS in chloroform
to produce a solution containing 2 mg of per ml as the ref-
erence solution. Carry out the method for thin layer chro-
matogram { Appendix VI B), using silica gel G as the coating
substance and chloroform-acetone-methanol-concentrated
ammania (20:3:2:0.1) as the mobil phase. Apply accurate-
ly in strip to the plate 100 pl of the test solution and 10 pl
of the reference solution beside. After developing and re-
moval of the plate, exposure immediately under ultra-violet
light (365 nm) for about 10 minutes. Scarpe off the strip of
the test preparation corresponding in position with the ref-
erence spot,and scarpe off equal area of silica gel G on the
same plate as a blank. Packed to two column (0.7 cm X 10
cm). Carry out the method for column chromatography
(Appendix VI C),elute with 30 ml of methanol, collect the
eluate in an evaporating dish and evaporate to dryness on a
water bath. Allow to cool, add accurately 10 ml of hy-

drochloric acid solution (0.1 mol/L) and dissolve the
residue completely. Carry out the method for spectropho-
tometry (Appendix V A), measure the absorbance of the
resulting solution at 280 nm. Calculate the content of
CasHizN; Og, taking 113 as the value of A (1%,1 cm).

It contains not less than 0.7% of tetrandrine
(C3sHazN,Og) , calculated on the dried drug at 80C for 4
hours.

Processing Eliminate foreign matter, soak briefly, wash
clean, soften thoroughly, cut into thick slices, and dry.
Occurring in subrounded or broken thick slices, edges
rather dark in colour, cut surface greyish-white, starchy,
with sparse radial striations. Odour slight; taste bitter.

Action To cause diuresis and to relieve rheumatic condi-
tions. ‘ :

Indications Edema with oilguria; eczema; rheumatic
arthritis; hypertension.

Usage and dosage 4.5~9 g.

Storage Preserve in a dry place, protected from mould and
moth.

adix Tinosporae

245, Jinguolan)

Tinospora sagittata (Oliv.) Gagnep. or Tingépo-
ipes Gagnep. (Fam. Menispermacéae).

Description In Xregular masses, 5~ 10 cm lghg, 3~6 cm
in diameter. Exernally brownish-yeilow Jfor brownish,
rugged, deeply wrl
transversely cut surface yellowish-white /when dissected,
gmewhat radially.
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Action To remove toxic hey
relieve pain.

Indications Swelling and pginof the throat, carbuncles
and boils; diarrhea, dysenfery; \epigastric pain of hea!
type.

Usage and dosage 3~
quantity to be ground j

g: for extdrnal use, appropriate
to powder an{ insufflated into the

. throat, or to be groufd together with\vinegar and applied

topically.
Storage Preserve/n a dry place, protectod from moth.

Radix Tyichosanthis
3, Tianhuafen)

Snakggourd Root is the dried root of Tridhosan-
thes/kirilowii Maxim. or Trichosanthes rostgornit
Hefms ( Fam. Cucurbitaceae). The drug i col-
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104 Herba Selaginellae

Herba Selaginellae

Spikemoss is the dried herb of Selag
tamarisciny (Beauv.) Spring or Selaginefla
luinata ( Hook. et Grev.) Maxim. (F#gm. Se-
laginellacead). The drug is collected aly the year
round, remowvwg
dried in the suly,

Description  Herb O Selaginella tamarisgina Crumpled
into fisted masses, 3~\0 cm long, Branthes fascicled, flat
and branched, green oX brownish-yeligw, curved inward,
densely growing scaly leyflets, long-Aristate at the apex,
central leaves (ventral ledves) 2 ligles, ovate-oblong, ar-
ranged obliquely upward, argin giembranous, irregularly
serrulate. Dorsal leaves (latdgal leAves), membranous mar-
gin of dorsal surface frequetly/ brownish-black. Fibrous
roots remained at the base browa, scattered or clustered in
short rods. Texture fragile, /kasily broken. Odourless;
taste, weak.

Herb of Selaginella puluiata Basically similar to
Selaginella tamariscina, byt most ‘of fibrous roots scat-
tered. Central leaves {ventfal leaves\2 lines, ovate-lanceo-
late, arranged straightly fupward. L&aves unsymmetrical,
the inner side relatively Atraight, the Quter side frequently
thickened by folding inward, entire.

Processing  Herba Selaginellae Elimdate remained fi-
brous roots and forejgn matter, wash cldan, cut into sec-
tions, and dry in th¢ sun.

Herba Selaginellae f carbonized)  Stir-fry the clean Herba
Selaginellae as degcribed under the method ¥or carbonizing
by stir-frying (Appendix I D) until a charrgd black colour
is produced extgrnaily.

to stimulate

blood stasis

Herba Selaginellae (carbonized): Spitting of bldod, abnor-

age and dosage 4.5~9 g.

fcaution Used with caution in pregnancy.

Herba Siegesbés
(BEE, Xixiancao)

Siegesbeckia Herb

Siegesbeckia Herb is the dried aerial part of
Siegesbeckia orientalis L., Siegesbeckia pubescens
Makino or Siegesbeckia glabrescens Makino.
(Fam. Compositae). The drug is collected in
summer and autumn before or at flowering stage,
removed from foreign matter, and dried in the

sun.

Description Stems subsquare, frequently branched, 30~
110 cm long, 0.3 ~1 cm in diameter; externally greyish-
green, yellowish-brown or purplish-brown, with longitudi-
nal furrows and fine longitudinal striations, covered with
grey pubescences; nodes distinct, slightly swollen; texture
fragile, easily broken, fracture yellowish-white or green;
pith broad, whitish, hollowed. Leaves opposite, lamina
frequently crumpled and rolled, when whole, ovate, grey-
ish-green, margin obtusely serrate; both surfaces with white
pubescences, trinervious. Some showing yellow capitulum;
involucre spatulate. Odour, slight; taste, slightly bitter.

Processing Herba Siegesbeckiae  Eliminate foreign mat-
ter, wash, soften slightly, cut into sections, and dry.

Herba Siegesbeckiae (processed with wine)  Steam the sec-
tions of Herba Siegesbeckiae thoroughly as described under
the method for steaming with wine { Appendix II D), using
20 kg of yellow rice wine per 100 kg of Herba Siegesbeckiae .

Action To relieve rheumatic conditions, to improve the
motility of joints, and to counteract toxicity.

Indications Rheumatic arthralgia with aching and weak-
ness of the loins and knees, and numbness of the limbs;
hemiplegia; rubella, sores with exudation.

Usage and dosage 9—12 g.
Storage Preserve in a ventilated dry place.

Preparation Siegesbeckia Pills.

Herba Spirodelae

plant of\Spirodela polyrrhiza (L.) Scheid. (Bam.
Lemnacede). The drug is collected from Jyne to

Description Flat\thallophyte, ovoid or ovatgd 2~5 mm in
diameter on the loRg side. The upper surfafe pale green to
greyish-green, with\a small pit on the sigle, margin entire
or slightly curved.
brown, with several
broken when twisted.

Action To dispel wind-h
cause diuresis.

Indications Measles withou
with itching; edema with oli

Usage and dosage 3—9
quantity to be decocted

dequate eruption, urticaria
ia.

. for\external use, appropriate
r washijg or immersion.

Storage Preserve in a/ventilated dry place, protected from

moisture.

Herba Swértiae Mileensis

(B A

Mile Swerfla Herb

Milg”Swertia Herb is the dried whole\plant of
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The Pharmacology of Chinese
Herbs, Second Edition presents
the chemical composition, pharm-
acological action, toxicity, and
therapeutic value of 473 herbs—
providing a singular correlation
between Western pharmacology and
the teachings of traditional Chinese
medicine. This second edition
includes new discussions on immune
activity and autoimmune diseases
and the eftect of herbs on fertility/
infertility. Information is also
. provided about herbs of current
hterest such as anti-cancer, anti-HIV, anti-Alzhcimer’s, and
soti-malarial herbs. This edition serves as an exceptional
resource for pharmacologists, physicians interested in herbal
medicine, and toxicologists.

S oW B AP AR S AL Fn Do A VW e N br s 2 b0 N

£ o o

ARG 50 % Bl TALTI VAL R 8 3 S

e

3
4
5.
]
¥

[

¥'eatures

Describes the pharmacological actions of 473 herbs based
on the most recent scientific data

Contains short discussions on the general principles ol each
herb as well as the criteria used by the Chinese to judge the
effectiveness of the herb '

Lists the chemical component and structure of each herb
Provides the Chinesc symbols for Chinese terms

e et b A AR LA ST e LIl s T2 N VTR AEA 0 £ 0 vin'e v 0 4T w0

B el s R R

1bb5
ISBN 0-8483-LbbS-0

il

ey N
e temenn e Te gt teeaenn -




Y
S L~

T3

- -Sean it

S

- s AR )TA

. Duke, co-author of Medlcinal
.0f China, is a renowned ethno-
. who has travelled widely in that

Lin Birmingham, Alabema,’in 1929,
he graduated from the University of North
Carolila, and undertook post-doctoral
work aﬁ Washington University, and the
Missouti Botanical Garden, From 1963-65,
he wa.s{ with the U.S. Department of Agri-
culturd.| From 1965-71, he was with Batelle
Columitus Laeboratories, for whom he
undertpiok ecological and ethnological
studies: jn Panama and Colombia. In 1971
he returned to the Department of Agricul-
rure ta}fkmderrake crop diversification and
medicing! plant studies in developing eoun-
(ries. Alkey figure in the “‘Herbal Renais-
sance, ?ihe received the Cutty Sark Award
in 198ﬁ(éfHe is currently Chlef, Germplasm
Resourcys, at the Department of Agricul-
ture in ’ii?e!tsville, Maryland.

The "\'uthor of more than 100 scientific
publicafjons, his other hooks include A
Handblok of Legumes of World Economic
Importgnce, Medicinal Plants of the Bible,
and A Qulinary Herbal.
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Edward S. Ayensu, co-author of Medicinal
Plants of China, is also editor of the series
""Medicinal Plants of the World,"" to which
it belongs. He has travelled ro Ching sever-
al times, visiting different regions of the
country,

One of the world’s eminent botanists
and rropical biologists, who obtained his
doctorate degree from the University of
London, Professor Ayensu, a Ghanegian, is
Director of the Smithsonian’s Office of
Biological Conservation, and was formerly
Chairman of the Institution's Borany De-
partment. He is o Fellow of the Ghana
Academy of Arts and Sciences, and o For-
eign Fellow of the Indian National Science
Academy. He belongs to mony professional
organizations, including the Linnean Socie-
1y of London. He serves as Secrerary Gen-
eral of the International Unjon of Biologi-
cal Sciences, and is also a member of the
W.H.Q Panel on Traditional Medicine.

Among his research interests are (ropical
biology and ecology, and science and
technology, especially in developing coun-
lries. He has authored Medicinal Plants of
West Africa, Medicinal Plants of the West
Indies, and other works.
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F QG N (’Pif&: ) OR HAN FANG JI (}j{fz'ge,) _ .

- The dried tuberous root of Stcphania tetrandra S. Moore
| (Menispermaceae)

Figure 8.1 (A) Fan Ji; (B) Mu Fang Ji.

|
Ch{: nistry: The total alkaloid content of this herb is between 1.5 to 2.3%. The

priftary alkaloids found are d4etrandrine Gz % 6)6%' approximately %),
F:m[g chino1in€0.5%), and cyclanoline (0.1%). 4
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Table B.1 Known Components Isolated from Different Fang Ji

Name @‘f Fang Ji " Major components Chemical formula Melting point (°C)
Han Ff? g Ji Tetrandrine CisH,, 06N, 217
Stephénia tetrandra Demethyltetrandrine  CpHO(N, 241-242
Mu Fang Ji (Kong Fang Mufangchine A C;:H2013N, 278-280
Ji, Tira{ Fang Ji) Mufangchine B CyHjyON 232-233
Cocclufus thunbergii  (Mufangchine) ‘
japanede Han Fang Ji  Sicomenine CioHpON 162, 182
Sinorplenium acutum  Disinomenine - {CyH,,O N}, 2CH,OH 222
: Sinactine CaohMnON 174
Acutumine CaoanH2OsN 240
Diversine CioH2yOsN 80-93
: Tuduranine CigHxO3N 125
Jopanese Mu Fang Ji  Trilobine CyeHiO5N, 235
Coccdlus trilobus Isotrilobine CyHiO5N, 215

i) ,

It sf10uld be pointed out once again that Chinese herbal terminology is very
confuing. Chinese Fang fi, as described here, is generally ealled Han Fang Ji
(4.9 ¢J) and differs considerably from Japanese Fang Ji ( Elf\ 1’2')’ 2)), which
is detiived from the root of Sinomenium acium Rehder et Wilson. The latter
comaf_x}v.s the alkaloids sinomenine and disinomenine, which are phenanthrene
derivdtives similar to morphine.

Jappnese Mu Fang Ji CBERAILS) is the root of Cocculus rrilobus, which
contains the alkaloids uiboline and isouilobine. Both have structures very similar
to tewzndrine, 2 d-tubocurarine-like substance (see Table 8.1).

OCH,; CHy

CH,O v
N -CH, NCH,
~H HO

CH,= .
o oH

RO

OCH, CH3

R = Cyclanoline
d-Tetrandrine CH3
Fangchinoline H

Actiont:  The herb has o curare-like action, Methylated tetrandrine and metetran-
drine {f>dine were found to be 4 times more polent than d-tubocurarine in their
ability fto block the depolarizing action of acetycholine on the NMJ.

Fang Ji has anu-inflammatory and antihypersensitivity actions. The herb has a
direct: itimulatory effect on adrenal corticosterone secretion. Feng et al.? reported .
that sipomenenine exerts a marked immunosuppressive effect and significantly :
decregises the ratio of ¢cGMP/cAMP of plasma in mice. :
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Fhe herb has analgesic properties. Japanese Fang Ji and sinomenine are as
effé{tive as morphine in relieving pain.

Xang Ji, especially d-tetrandrine, displays antiarrhythmic effects; its action is.
similar to quinidine (see Chapter 3).

Toxizity: Overdose may cause respiratory paralysis. Therapeutic doses, however,
havé: linle effect on the heart or respiration. Occasionally, patients may develop
cyatiosis and excess sweating.

fihe LDy, of metetrandrine in mice is 1.3 mg/kg (i.v.), ten times greater than
th'm of d-tubocararine.

antiphlogistic, and antirheumatic.
\s an adjuvant in anesthesia for abdominal operations, metetrandrine has been

'méjapeuhc Uses: Popular prescriptions of Fang Ji include use as a diureltic,
use_!l in combination with acupuncture to obtain a 'good anesthetic effect. The

‘dos{: used is 0.8 mg/kg administered intramuscularly, or diluted to 5 to 10 ml

with isotonic glucose solution for intravenous injection. It usually takes 2 to 5
min| to produce completc muscle relaxation, which will last for 40 min. In some
cases, a drop in blood pressure has been ohserved.

‘In the treatment of arthritis and neuralgla, the standard dose is 6 to 12 g daily;
if dirctrandrine tablets (0.02 g) arc used, the dose is 1 to 2 tablets tid. Tetrndrine
is a/so used as an antiarrhythmic agent to replace quinidine.

MU FANG )1 (KT58)

‘| The dried root of Coculus thunbergii;

JAFANESE MU FANG J1 (X R 752)
The dried root of Cocculus trilobus (Thunb.)

e

Ch@mistry: The root or rhizome contains several alkaloids. The major ones are
ma}inoflorine (CpHON, approximately 0.41%), trilobine, homotrilobine, etc.
Thidir structures are shown as follows:

. CH, CH, CH;
Ri~N N =R BN H N-CH,
O

OH

= Ry Trilobamine
Trilobine H CH3- .
Homotrilgbine CH3 CH3
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GIAN CAO (4 ¥ ), OR LICORICE ROOT
The dried root and rhizome of Glycyrrhiza uralensis, G. inflata,
or G. glabra

Figure 34.1  Gan Cao, the licorice root.

Chiemistry: Between 6 and 14% of the herb by weight consists of glycyrrhizin,
whiich is the Ca® or K* salt of glycyrrhinic acid. Glyeyrrhizin is about 170% sweeter
than canc sugar. After water hydrolysis, it gives one molecule of glycyrrhetic acid
andl two molecules of glycuronic acid.

‘{The plant also contzins small amounts of glycosides called liquiritin, isoliquir-
i, and neoliquiritin. Recently, an antiulcerative FM 100 fraction, or licorione,
which is a glycyrrhizin-free isoflavone and chalcone, has been isolated from the
roct. In addition, licochalcone A, an oxygenated chalcone, and an immunosup-
pressant substance called 1LX were also isolated from the plant.

Ho

oN

Glycyrrhizic acid 18 8-Glycyrrhetic acid
R = glycyrrhetic acid

s
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R= Rlz R=
Liquiritigenin H H Isalfquiritigenin H
Liquiritin H ~glucose Isoliquiritin -glucose

Neo-liquiritin -glu. H

R=
Acid I CH, Glabrolide 0
Liquiritic acid O CHy COQH Deoxyglabrolide H2

- Glycyrrhetol 0 CHZOH CH3
OOH

L
e
Isoglabrolide
CHy
CH HO ot
Glycyrol HA
Licericidin , 5-0-Methyl- CH4
glycyrol
CH,0
OH

Isoglycyrol
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Agtions:
Eallocrine System — Licorice root possesses a steroid-like activity. Chronic admin-
istgation of this herb produces symptoms of hypertension, transient reduction of
kajemia, increase of body weight, and depression of plasma renin activity.2 There
isian increase in the plasma levels of mineralocorticorticoid, which leads to 2
dprzrease in urinary Na® excretion and an increase in urinary K™, An increase of
pldsma Na” ion and retention of body Huid then results. In addition, blood Ca?
digreases, Sucly effects were not observed in bilateral adrencaomized animals or
in jdexamethasone-treated ruts.,
:{Licorlce can potentiate and prolong the action of cortisol and increase the
urinary excretion of 17-ketosterone. Jt inhibits the release of melanin-stimulating
hgrmone from the pituitary. It causes a fall in vitamin C levels in the adrenal
gland and an increase in adrenal weight. It also causes a decrease in eosinophil
arid leukocyte counts.
11t is known that glycyrrhizin, the active principle of the herb, is a potent
inhibitor of 11-B-hydroxysteroid dehydrogenase (11-B-OHSD) in man. This enzyme
plitys an important role in conversion of aldosterone into inactive steroid. Thus,
th{: inhibition of 11-B-OHSD by licorice results in a pseudohyperaldosteronism.
Itypertension is observed, which cun be reduced by spironolactone.™ This hyper-
te.Psivc effect may be partially mediated through the CNS.#

-{ Hypokalemic myopathy and rhabdomyolysis have also been observed in
clironic ingestion of this herb. Elderly persons susceptible to the effect of licorice
may show a rapid deterioration of renal functions. '

Anti-Inflammation and the Immune Systern — Licorice and glycyrrhizin also inhibit
this conversion of cortisol to cortisone in the kidney by inhibition of renal 11-8-
QISD. The urinary cortisone excretion is down and the plasma level of cortisol
isjup. This exerts an anti-inflmmatory effect and can counteract the activity of
bdrn-associated suppressor T cell activity.

.{ Licorice can reduce hypersensitivity reactions and capillary permeability. In
‘agdition, it can prolong the survival time of transplanted tissue and inhibit the
pgoduction of antibodies. The active principle responsible for this effect belongs
tof the heat-stable LX immunosuppressant.

4 The herh s 4 promotor that modulates the proliferation wnd 1L-2 production
af murine thymocytes in response to anti-CD3 monoclonal antibody.® The herb
selectively activates extrathymic T cells in the liver, but does not affect regular
Tleclls in the thymus.’

} The water-based extract of licorice can increase proliferation of human fibro-
blasts. This is attributed muinly to the glycoside of this herb, isoliquiritin, which
¢in inhibit granuloma angiogencsis arid shows an antgranulomatosis effect.62
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igestive System — Gan Cao has remarkable antigastric ulcer activity. It inhibits X
stric secretion and ulcer formation. This activity is duc to the FM 100 fraction, E
nich can lower gastric acidity and reduce pepsin activity and inhibit gastric :
cretion. The FM 100 fraction is a potent inhibitor of 15-hydroxyprostaglandin .
thydrogenase (15-OHPGD) and '8-13-prostaglandin reductase. These enzymes b Yy
ay an role in regulating the PGE, and PGF,, level in the human body. Inhibition j
the enzymes by the FM 100 fraction would raise the local concentration of
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PGE, which in tirn promotes mucous secretion and cell proliferation in the
stoimach, leading to healing process of the ulcer.!

-|Licorice and glycyrrhizin are widely used in patients with chronic liver diseascs.
l'h ty have a protective effect against CCl, hepatotoxicity and can reduce cisplatine
induced hepatotoxicity, nephrotoxicity, and rcticulotoxicity without affecting its
anflcancer efficacy 3!

IT'he Japanese used licorice to treat chronic hepatitis B infection. Patients taking
LhF herb show an improvement of liver function, with oceasional complate
regovery from hepatitis. It is been shown that glycyrrhizin can suppress the reaction
of: ;.'tcp'\tms B surfacc antigen (HBsAg).2

Other Effects — The herb is 2 potent antitoxin. The classic Chinese medical texts
stafed that “Gan Cao can detoxify hundreds of toxic substances....” Experiments
shgwed that glycyrhinic acid can lower the toxicity of strychnine, hisramine,
cHiral hydrate, arsenate, snake venom, diphrheria toxin, retanus toxin, ete, In
isbjated ‘perfused heart experiments, Gan Cao can antagonize the actions of
phirsostigmine and acetylcholine.

-Jit was claimed that Gan Cao, through its glycyrrhinic acid and water hydrolysis
pogducts, can transform several toxins in the liver into insoluble products.

‘lIn small doses, the herb stimulates biosynthesis of cholesterol in rat liver and
car] lower the plasma levels of cholesterol and triglycerol in hypertensive patieats
by fincreasing excretion. It can have a preventive effect on anteriosclerosis forma-

tig

jGan Cao is an effective antitussive and expcctorant. Oral administration of
Gean Cao can reduce inflammation of the laryngeal mucosa and exert a protective
adijon to reduce irritation. 18-B-Glyeyrrhetic acid definitely has an antitussive
¢ffdet, acting both locally and centrally.
‘iin addition, the herb has analgesic and anticonvulsive cffects.
‘iGlyeyrrhizin inhibits Na/K ATPasc and cxhibits o significant antioxidant, anti-
tuinior, and antimuagzenic activity. 4 When it s given to animals o combination
with suikosaponin, the herh cun reduce mutigenicity of mutagen A2 in the
aniinal and produces a chemopreventive effect.
-ilicochalcone A inhibits the growth of both Leishmania major and L. donovani
pramastigotes and amastigotes. It is also found to inhibit the human malaria
parasite, Plasmodium falciparum.?! :
.tAbuse or chronic use of Gan Cao can result in hypertension, similar to
Cuthing’s syndrome. A regular daily intake of 100 mg glycyrrhizin (approximately
conresponding to S0 g licorice root) would be cnough to produce such a hyper-
aldbsteronism cffect. The herb also has a tendency to lower the hasal mctubolite
rate and decrease thyroid function.

Pharmacokinetic — Glyeyrrhizin is binding with human serum albumin and can
competitively be displayed by ibuprofen, warfarin, salicylate, or deoxycholic acid.!3

:iThe herb is absorbed readily from the intestine and is generally metabolized
in?iﬁlucuronate form in the liver. Only 1% of the dosc taken is excreted in the urine.
{The halfife (t,y) of 18-B-glycyrrhetic acid in the human is 11.5 £ 1.2 h. In
patients suffering with chronic hepatitis, the half-life of this agent is prolonged
o h.®
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Thedapeutic Uses:  Chinese medicul texts describer Gan Cao as an agenat to
“iungrove the tone of the ‘middle fiao' (the digestive system) and replenish 43, to
remipve ‘heat’ and toxic substance, to moisturize the lungs and arrest coughing,
and [to relieve spasins and pain.” '
Licorice vool cindy is a favorile snack for children. IU s also used in many
food or drug preparations as a flavoring adjuvant, an ingredient in cigarette or
chélving tobacco for its tuste and property fo reduce imitation. Alexander the
Greft distributed the root to his soldiers to alleviate thirst
‘Gen Cao is effective in the reatment of mild or moderate cases of hypocor-
ticcteroidisin or Addison’s disease. It can be used alone or in combination with
cortisol to produce a synergistic effect.
Licorice pills are sold in overseas Chinese stores as an antigastric ulcer product.
The herb is also used to weat bronchitis, tuberculosis, and pepric uleers. It is
admiinistered in doses of 30 g, decocted and taken twice a day in the treatment
of Ylromocytopenia purpurea. ln addition, it is used as an adjuvant to other herbs,
to sinooth theie ste and reduce their side effects.
Glycyrrhizin and 1FN-0 are synergistic in antiviral action against hepatitis A
virul (HAV).3 Therapeutically it is also found to be effective in the treatment of
intefferon-resistant chronic hepatitis C infection.?
The herb is used as an adjuvant in the treatment of organophosphorous pesticide
poigoning and in preventing the camplications.!
In combination with spironolactone, this herb is effective in treating hirsutism.’
- There are -many formulas in which Gan Cao serves as the principal adjuvant,
or supponing herb. Stundard preparations include a Gan Cao extract, which is
udn{l inistered in doses of 5 to 15 ml Li.d. In tablet form, the herb is administered
in doses of 3 to 4 tablets tid. The drug biogastrone contains glycyrrhetic acid
GO ugftabled); it is tken in doses of 2 wblets tid
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The dried fruit of Forsythia suspensa (Thunb.) Vahl,

Chei:usistry: The fruit contins forsythol (C\sH,,Qy), phillyroside (Cy,H,40,), ole-
anoli{ acid; and rutoside.

CHy0

CHy CH,
‘d“hglucose

Phillyrin or Phillyroside

Actiopis:  The herb has antibacterial action against Salmonella typhi, cholera,
E. coli, diphtheria, plague, tuherculosis, staphylocacci, and pneumococci. It has
anrifpflammatory properties and can lower hody temperature. It can increase
bodylimmunity. It proteats hepatic function aod is an effective choleretic. tn the
cardibvascular system, it can produce vasodilatation and a hypotensive cffecet. Tt
is a diuretic and antiemetic; the laner effect occurs via inhihition of the chemare-
ceptddr trigger zone (CTZ). :

39” L] {ne rna”"owtu&r W Nt e sty

: of early influenza and cold, the hgrb is
I e red rn a decoction. It is also used in the

tuberculosis.

Th;arapéutic Uses:
adrhinistered in doses of 9 1© 16 g prepa
wrédtment of encephalitis, hepatitis, carbuncle, and
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A diterpenoid tripoxide isolated from Tripterygium wilfordii Hook.
(See Chapter 29 and Chapter 43.) '

Triptolide

ctions: ‘Iriptolide is one of the active nonalkaloid principles isolated from
riptergyium and possesses an extensive suppressive effect on immune function,
pecially on T and B lymphocytes. The inhibitory effect is direct and nonselective.
inhibits IL-2 production and IL-2R (receptor) expression by interferring with
gnal transduction of {L-2.%16 2 A

Figure 3.1 illustrates the effect of triptolide and tripdiolide on 1L-2 production

off T-cells.

at

.| At high doses, it exerts an anti-inflammatory effect by stimulating the pituitary-

renal axis with little effect on PGE content of the inflammatory tissues.®

{ Clinical tials show that it significandy inhibits the proliferation of peripheral
bléod mononuclear cells of rheumatic arthritis patients.? After medication, patients
ushally indicale that their stiffness, walking, and hand grasping strength are

imbroved and their inflammartion index goes down,
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Iriptelide can synergize the pharmacological effect of other immunosuppress-
ing fgents, especially cyclosporine.

Toxizity: Triptolide is quite toxic. A dog or rat receiving a dose of triptolide of
10 mg/kg/d would show significant toxic symproms, including a1 high blood urea
levey and damage to the heart, liver, and kidney. This is usually reversible when
administration stops.

Approximarcly 28% of the patients taking this compound show some types of
sidefeffects, such as gastrointestinal disturbance, nausea and vomiting, ulceration
of rrjouth mucosa, anemia, hypotension, and edema. Long-term therapy may causc
metiial fatigue and agranulocytic anemia.

The apeutic Uses: This agent has a potential therapeutic effect on some types of
solic. rumors, including breast and stomach carcinoma.?! It is also used in the
weatment of SLE nephritis patients at a dose of 30 mg/d, resulting in a significant
lowgring of CD8*VV* cell level 2

Gecause of its syncrgistic effect with cyclosporing, it is recommended 0 be
used: together with cyclosporine in allograft organ transplant, aiming to reduce
the: toxicity and resistance devclopment of cyclosporine.
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Siegesbeckia orientalis L.

NAMES: Pinyin: xf xian.

English: divine herb.

USES: Root: Analgesic, antirheumat-
ic, used externally for abscesses, boils
and ulcers. Plant: Whole plant used
for arthritis, bad back, boils, der-
matitis, hemiplegia, hypertension, leg
ache, rheumatism, side ache, sciatica,
weak knees. Ground and taken alone
or with Acanthopaenax (ot Periploca),
Clerodendron and Xanthium, for
convulsions, paralytic stroke, and
rheumatoid arthritis. For bugbites,
dog bites, malaria, numbness, snake-
bites, tiger bites, and ulecers. Decocted
for malignant tumors, mentioned as a
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tumor remedy in the T°ang Pent’sao (659 AD).

Ref: 4,12, 15, 16, 35, 36, 37.

CHEM.: The root contains essential oil, a white substance suggesting
salicylic acid, and a bitter glucoside (darutoside, Cy5H440g) which on
hydrolysis yields an aglucone, darutigenol and on acid hydrolysis yields a
mixture of aglucones and isodarutigenals B and C. Extracts arc said to have
antiviral, hypoglycemic and insecticidal activities. The fresh juice, dressed

over a wound, leaves a varnish-like coaling as it dries.
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Chix lacryma-jobi L.

NAMES: Pinyin: yi ¥ réa.

Hflghsh Job’s tears, pearl barley.
U$ES: Decoction believed to benefit
thi* blood and breath, used for wash-
inj; the newly borne to prevent dis-
ease. Fruit: Used for intestinal or
luig cancers and warts. Wine made
frdm fermented grains given in rheu-
mqatism. Vermifuge; for gonorrhea,
zl

.hylpertension. Seed: Antirheumatic,
diuretic, refrigerant; decoction for
apipendicitis, arthritis, beri-beri,
gpnchitis, cancer, diarrhea, dry skin,
yluria, edema, hydrothorax, inflam-
jation, pleurisy, pncumonia, pul-
rqzmary abscess, rheumatism, and tu-
bj&culosis Plant: Anticancer.

" Ref-4,12, 15, 25, 33, 35, 37, 68.
{EM.: Per 100 g, the seed is
orted 10 contain 380 calories, 11.2
g mzo 15.4 g protein, 6.2 g fat, 65.3
g thtal carbohydrate, 0.8 g fiber, 1.9
, 25 mg Ca, 435 mg P, 5.0 mg Fe,
0: ng beta-carotene equivalent, 0.28
md thiamine, 0.19 my riboflavin, 4.3

niacin, and 0 mg ascorbic acid.
Tﬁ-rc is 50-60% starch, 18.7% pro-
teids (with glutamic-acid, leucine,
tyrpsine, arginine, histidine, and
Iyg;]‘ne) and 5-10% fatty oil with
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cerides of myristic- and palmitic-acids. The herbage (ZMB) contains
7o protein, 2.8% fal, 79.8% total carbohydrate, 27.9% fiber, and 8.9%

Ref-11 14R
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(linalool,

terpineol,
citronell
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Cynodon
NAMES:
English: Bp
USES: Ro
purative, di
lirium, st
Plant: Dec
mented ri
loss from p
for menorr
CHEM.:
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